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Abstract of JP2000307172 

PROBLEM TO BE SOLVED: To provide a manufacturing process of an organic circuit. 

SOLUTION: An organic semiconductor thin film is formed, for instance, through a solution forming manner 
where a solution which contains an organic semiconductor material and solvent is fed on a board 1 8, and the 
solvent is evaporated for the formation of an organic semiconductor thin film. The surface characteristics of 
a board, organic semiconductor material, and process parameters are so selected as to form required 
nucleuses and to grow crystals. The obtained organic semiconductor thin film includes a continuous region 
whose area is larger than 1 cm2 and where carrier mobility is comparatively high or about 10-4 cm2V-1s-1 
at a room temperature. 

Claims of correspondent: EP1041652 

1. A process for fabricating an organic circuit, comprising the steps of: 
providing a substrate; 

providing a solution comprising a solvent and an organic semiconductor compound; 
applying the solution to the substrate surface by a non-spinning technique; and 

evaporating the solvent to form an organic semiconductor film comprising a continuous area greater that 1 
cm<2> that exhibits a charge carrier mobility of at least about 10<-4> cm<2>V<-1>s<-1> at room 
temperature. 

2. A device comprising; 

a substrate comprising a fluorinated surface; and 

an organic semiconductor film deposited on the substrate, the film formed from a organic semiconductor 
compound, wherein the film comprises a continuous area greater than 1 cm<2> that exhibits a charge carrier 
mobility of at least about 10<-4> cm<2>V<-1>s<-1> at room temperature. 

3. The process of claim 1, or the device of claim 2, wherein the continuous area exhibits an on/off ratio of at 
least 5. 

4. The process of claim 1 , or the device of claim 2, wherein the continuous area greater than 1 cm<2> exhibits 
a charge carrier mobility of at least about 5 x 10<-3> cm<2>V<-1>s<-1> at room temperature. 
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y-7 1 0A-^m:iTiinzi^i-6'2'mA'ihifzH-X'$> 




!(3) 000-307172 (P20 0 0-3 0e58 



^ cmm.^ ilSe^Kcti 

^7«5ii{5:#m^-KTFT^Ji^, ^r- 

F€JE<7)EnMcJ: 0, f-r^-;P4^(C.l;0e^=5:^;9''aA 
'/—xiORifYy-^yi2f^l<zWnhM, 
■at. zcr>zti±. mm.m&ttx^i,ti 

c>-'-h-y-x^E*''J;OIE (p-f-^^' 
Xfim ( n-^-v^'/UO%^) £0B$e^. 
XX • XA • £/- (S. M. Sze ) , ^ 
i^3'y^'t 0- ■ T'y 
H • -fyX (1 9 8 5 ) ^mmcOZt) ity^Mt^^r 

y-x i oat^ H u-^ y 1 2 coH 

Zixlty- F - y-X®E*''raffl«EJ: 0 
mcOB$, n-f-A*^';FS«^-KTFTO%^, X'-F 
-y-x«EA<J: 

Cli5^raffl«E{3:-t'D7&^ip-r*HciE*''M^Lv\ 

t^ymco^^ -yf-yXii:, X'-FI^Si^:! 

EPUDStXK?*-ri.>rtCJ:D. 

[0003] 'j^TFT^mmiz^^±x-Bi,m 
5^‘SS<7) 1 o«± . fctttiv — <3 9 -/l^'KiO EP0J 
ro-fex(c J: •& J; 3 (c , 9 n 3$< 

(-r=sr:b^^«c) xm±iz^m^n:nm^m 
mx'B^ztT$>:B. mw^m^6^^i±?:^^-rfz 

Mzli. 

z:m^^fzx>XimL\<\ (fzttit. (c. 

C a i ) <3. “S3**$4'Tc7)geS-^ : 

■■ y'^-i-)u • ry 

• X5;^?yF • '/■’f'fTx-f (J. Am. Che 
m. Soc. ) mi 2 0^, 8563 (1998) 
mX)Z t ) 

[0004] t^oT, 

zn^Zt^m^LX^tz, ±.X^mLtz:^'i (Ca 

1 ) <3t±, ^r^^^h'- 

hyy/l-:tnzc^yylS^^mimf^l§mX)^yTy— 

'5-TUi^(iOSW=5rram±MfflCli)StTv^^-v^, (fz 
t x(f , f — ■ ‘f'y'7'y ( P . D amm a n ) ^3, “x 

:roy-S.l/NLO#'t±" ycr^^tllV ■ -7-f'JT/FX' 
(Optical Materials),m9^, 4 

2 3 ( 1 9 9 8) atXb'- • 7 y X ( P . Lang) 

<3, “:^rsH±PTFE±(cit«$-ti-;t;-b^f-7j-xxy{» 
®coS^fifei?:fr[S]'t4c7)x^x F;Ffi^1^EE" y>—F;F- 
X'fy'-yyx-XiXFU (J. Phys. Che 



m. ) , mi 0 li^, 8 7 04 (19 97) 2:#.Kc7)C: 

t) 

[0005] ±-C'§lffl Lfz:^'i ( C a i ) ^305t®-C^ 

tSxLv^. ^-tf^^3, '?-it<3{i#(3«-^W«^?g?g4' 

-^ts-h-^hXh h. U 

t4(;^=fL-<:(i:, mtmiLfzXoxh'^tz. fztm. 

-fe'-/F (Z. BaO) <3. “EPSiJgWtCJ: Of^ 

tTtftttslXxX^-y:? Fxyy'X;?” XS;^;F- -^x 
Ur/KChem. Mat e r . ) , m9^, 12 99 
(19 9 7) S,t/x-f f- • -*t-U yX>'^'7X ( H . S i 
rringhaus) <3, LfzM 

X” Hf 4 xyx ( S c i e n c e ) , m 
2 8 0#, ( 1 998) 5 OTSi 

2.. L*'L, Tfcvy'^^rntmiam^^mz^mz^'B 
x\ m^mmRu'^'yX^yitizs^^tx-^^fr^ir) 
*WT\ it®6^iS^ 

^»<0^ 0 X7«?4X(±;lt>J 

(i, -®(c#H^(cSt<ST'=5r 

< , i« V y/^ X lt3(/''^#g=S:«5 t'S^(c 

mmi-^zt^^mx$>^. ^yX. 
mRV^{S:-^)-y^A^ V -yttncoj: 3 
m $ #-6 W'D*' i V ^ , 

[000 6] fzttis. V'><o*'OX;F-X(i, 

X y^r U Ltz , 

0, L*‘L, Cil<3tf0X-a-feXT'«-HK{c 

5 =5r^ U x'v?t?SBKS*‘<30i^H±S.t/fe^(i: 

ffiv L fcx«flcm2 iO 

zt^mmxh-^-^z. 
X K>mm^^z bii. %c^ixh^mm3.'hmmxh->x 

-^-^—t^ZtXhh, {tztt\f. x^ 
• XX^;F (A. S t a b e 1 ) St/y'x -f • f — ■ x 
-^(J. P. Rabe) “Xx X r -t F fc 
{t-i)T;F^;Ht ;^ ') x^3Tx X yco^jS F y 
M” yy-bf' -y X • X X;FX ( S y n t h e t i c M 
e ta 1 s ) , m67#, 47 ( 1 994 ) :X4^- 
^- • ?>-yy (H. E. Kat z ) <3, “S#&l/'^XX 
tta^a, ca-y'r/F^/Ff-jfXxy • ;t'4 x'X’X)-^ 
iS«IJSS.t/®#>5&«^S6S, 
B&wtfe?gS.tAFxyy'xx*«±^X)?gfgtfi«” X5X 
F y • • "X-r D T/FX (Chemistry of 

Materials)mi 0#, m2^, 633 (1 
9 98) Sl/^x4f- • T^Sf- ( H. Akimich 

i ) <3, “ T;^^/^$^t^l)Xf•5^-7xySrfflV^fc« 
^SdSFxyy'xx” rx'xw F' • x>r y-yxx • yx 
-X(Appl. Phys. Lett. ),m5S#, 
mi 4-^. 1 500 ( 1 99 1 ) 2 r#.KcOCfc) 




!(4) 000-307172 (P2 00 0-3 0e58 



[0007] 'J >3- h 

l±. X • x-f — • 7-V 5 h73,-K- 

D^(C. D. Dimitrakouplos)^, 
'‘hyyx-hyy:^-2. 5-t'X[2-{5- 
(2, 2' -t'^X3.;U) > X-f— /k] 

SS” , (Synthetic 

Metal s)^8 9^, 1 93 ( 1 9 9 7 ) S.t>'X7 
• ^ — XT' ,(F. Garni er)^^ “ 

(Chem. Mate 
r . ) . ^ 1 0^, 3334 (1998) 

1^-l.i; 0 Xfy'X-htifclfcAJ# 

7t i: 'J 'J -/k^tfora-fe 

X fc V ^ -o F TOBffacOEpfiJf^TO-feX i: M* 

^t-r, , m^mmcr>ru-iz 

XT'S>I). 

[ 0 0 0 8 ] 

■& (Dli . 

2 -Jtm? -ti:-i.f ^X tr >-g{rrT'S) -5. . 

[0009] 

nx f ynwjX'h -2. 

K(i;. 1 cm2, ^-:5:<fci,2cm2-CJ)2.i: 

<i:t>f5l O-'cmJV-i s-‘, 'J,-^< ti> 5 X 1 0'^ 
cm2V-i s->T'2>.|.i;Wf'J^iax 

'J^'^xK fc t> 5 , ^ h 1 

0 0 TJ) S t 7Jt 2:^-r . 

[0010] (Cl^-C'ffl(.'‘-5.J:o{c, Xv/5j-7Jt{iia 
2) -f X (CO v>T . M:^r59®gEPJS(- 
f^l 0-8F/cm2c0^fii: 
t i> 1 Oiof^-cm<7)«S!)^5ri>Oi^f!|c±(C, 
^4»T' 10 0 -+0U h5|5iSc7);t>X'- < b 

t l-ocomt. ^^-tfoX—FSET-iU^L^cy—x- 

HWX®c5iiOJtSr$-r, 

—^A'MimX'^'’X < b i>fl7l O'* cm^V'i 

C0(±. 

L, OOOX0'h$^'>:^^& 

^to. ) 

[0011] G 

V ^ < 2. c: fc ^^hA-r, T v ^2. , ^ l 



mx>rrmiz:$:Mmzmmi-'<^x$>?>. ^2iz, wm^ 
tifzmmm^x'^ =sr >< mb'mMumab 2. !«(; , 

wmm 

lS{c?S2.iiW(ci4L, 3g(t2.X$;r352.. ^xl^^coHS 

(=i0, mm^^Wlzz.<!f:7c&^L. 

ix/c 1 2. . -H#g^J(c45 V ^-C , ^ ft <3 

t(cj:0, 2^KeD(=®fc§^t2., 

®^tx#s?i§jg(cj:o, - 

L3t«®(i:?S?S-SM^p®Ti2)1^^2rlSjl 

■f'2>. 

[0012] 

[ ] ^^mzw ^b. fzbti£yi-0 

h. mnti.mi.zx'o . m^BXii^mrB^W¥-mwmmA< 
imm^(OXo^nx}by^mzX^b^ 
mx'h 2. , xo-fex(i 4 -ycom^imizm a . n 1 (c , 

bCD^COrrMiZ. 2p:«W(C|®^$ix2.« ^2(C, 

S-^«62.M(cg2>. |g3(cg®i6^SB^B«*Srg-?1^i^ 
jg(t^>ix-&. Ig4(c, iill(i:5tfi$/t7"c^ 
< , ^nmizm^ vazx : y ^r d i^'- ^ iox 

#T'?)2.. 

fflt-2>. 

[0013] 7§7gP^<7);®^i;{iRWC, aS-iSfS^r 

mX'CO^^^iSM-t tfzib, V •» < (cfi!-? 

rz. ^*^0^^±«*<g<3=2:v'>4;•5{^, 
^miS(t2.i;WfiK'?>2.. iaS(iJt«W*<«7'cfL, 
mmi^wi^zmzti, ^i»A>xyi^mi^<^-^n(.fzbx.i£ 
1 0 o*cT< 1 0 p p rncommmm) nmxhtih. — 
V %r , mmam^ b i04!afL*>'sv \ tzbz. 

(f , tgftf!® <bi>5 0' X'h^. ( I^lT-ca^ 
2) J: d(c. fzbtl£y ‘y^'fLL/c^®2-ffl^'2)(li:{cJ: 
2.. ) XI‘V'‘lgfl4^(=J:9, 

«®ffi«Lh(cS**ix, 4&f?7§7g*-GT'i+*'-^}SK^it 
«*''^tg(c^2.. 

[0014] — ®(c, ^-r 

hA-mifhtih. *(^6^(c(i, ±^^mMAizX<0. e 
«L;'c7S7g(i^^4J, '^cosg^Tfi<fi#L>5:<=Sr2.. 
-eco i 3 t'ff V mm-Thm^t^h 2. . 
t*'L, m^<<zX->X\i. 2tJ5%8J(cts!v^, 
tt«$-it2. ZbA<X'% 2.^#§tt*''^>2. . 

[0015] ±ao<J: 3 (c, 1^^mr(=iSI&4arig(t2. 
1«[6]C0S> 2. iSTg r v> 2. 2> . ^ con&itm 

?S<^ISf4 2r i: o T . ?§®*''ii»soiaSS.l/^iIS{:io v ^ 
T, W^izm^B^t-t^A^AK S>2>v4i^B^BilX)'S2.+ 
i^la^n-^j^¥x^mi-hA^A-^X:-y--t 




!(5) 000-307172 (P2 00 0-3 0e58 



mtt 

<^v'>. Hi:, m^^MzidL, mW}^^BaiilzmiK&^ 

^tuzj:'yxmncr> 
^ixht^^X'hh , ^X)J: 0 
(s, im LtzmAMmcomf^timmMm±.<nm^ 
=fm.^ix^X'h^o , Hi:, 
t LSc^x)^mmm^%r,ti 1 1 , 
f£ht£h. ^^B^^it~<!K.^sm^zmt':S^i^ti^x'h 
bo, btazJ:^xmtL\^^^yyfnzy-i}^'^btlb, 

( J; 9 1 :^< 

[0016] SWLfv;?^?S«l:i3ltS«:^l±, tk±^h 
^^BtkX)iui:MmzJ: '^X'^ih , bcbXo 
x/m±i,zB^^Rii-t^mco^i,z-o>.^xii. !H<m^ 
^tlX^fzAK 

Lv-L, ^^mz fc V '.-C , <t 0 miXli E©l±5?#xi5: 
t'^T y'-;^0 i 0 2r t olk-^ftli , s 

i:, ¥agP«l“rl:Jgfi£§Tifc^i:iiV''-C, #i:#H^<t 
0«-fM:»uiajKT'iia-r^, -eixi:ML, iOStt 

t-<- \ mi&tzibcbmmzimbm 

coi:, *f4:6^i:{±, ?S?g<^S 

Mmz^cr>m.mx’-i^m$ixb f}^ttifzmxiiim.com 
(bmt^mh-b t£ h , 

««c0li;-5t= 0 

[0017] ^l,zm'<^fzm^l,zhiy^b ^ fc l: j: 0 , — 
jKi:Bfrac7)ig5(r jf ^ixfcXiy*^ i^-tim btib, 
9.wmzi,ims^Tcr)mmm±^k^tbztizj: 

[0 0 1 8] C:^^<3^0J^l:^>3W 

tztz.if'J''^£<t{,lcmK'J''- 
yi<bL2cm^X'hht Wf Uz 

«ilS±iO^Sm^«!fS)8li, SiaX'^'^<fct^51 o-« 

cm2V-i s-i, t 6 5 X 1 O-^cm^V-i g-iT' 

^>-i.kWJ=5:aS '^U 
Ltzmm<r>i^-^i,i , - ioae! Lfzmi^cr, 8 0 %*»' , m 

J: ^=Srtc7)-C'$> 
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h i. 1 0 0T'S)i.i:WfiR^3l->'/:t7Jtt7n-rt 

[0019] 7 



ms.tbJ:dim^tLtu£^nx'$,b, mz, 

-^^ipy •/ m^t^tiimm'ix'h h , ±^<x>x 2 1: , * 

:: t , #i:l^7 v*-fk 
?§^l:i9^'§-tt, ■?-iil:J:'5Tp^#=5rtg«4A (f:i: 
i.tfii''= 5 r<i:i .5 0 * ) *^ 4 §< 3 tLi.=Sr^, 7 -y^^ki:J: 
0, ^c^ct2l:<'S^§-ti--?>Ci:lii£3i$4t-i.. 7 x«'fk 
$ix^cS«$:l#-i>7^:J6l:, 7 •y*-fl:-fl:-^!Hj'C^^7 •/^Ik 

?.tsril:li:, 7;PykoTyU^;HgcDj: 2^7 •ySlkJ^a: 

2*S3S2rS®±l:^S$-tf:, 

x/,:, ::ix 

io«0«®5asS«i:fv: h i: J: 0 , 

t ^^nbbz t *>' 

-^mThb, mmi-izy ymit^tLfz^m^im^^b 
ftoi:, 7ti:i.l^7;^5rDr/^:^f;^i6'S^^<-^t^Pfl;^t 
-■KU 2 =5:7 -y ^ i: t 

^#g-CS>l>. 

[0020] xmmm±(^y -ysmsii, ^#Mi:J=f l, 

y •■/miti'yyi^zxbny ■ym'{mm<x)9& 
mii, Wi\T$)bzbi}^iot-'}Xi5^, m.zy-zm'ity 

mxhh . 0 7'v-fkli-®i:, ( a > +*'-^r 

tKT'^ 1. 2=5:V%Lf'3 3Jg<9^U3'7'-fk5rg$-ti:-i. (^ 
'J zf-?itb X (h)fztz. 

(?HC l7K?t?g-C'i^7>'5rS?:«-6<)l:y/HkL, 'i%btLtz 

xiitib 

tb) ztizx*). (^m^£y -ym 

it'>yyizli. ^ixizmm^tifz^imi^i^-tby 
u y ym.^Ri/mm<x>mkP^ ^'jy^£<thio' ^th 
(biz+j^yxcFm^m^-rbmmm±izy^£^^^mmf)-^ 
tixb, ) bcoXo^y ■/^ityyyx)i'ol,i, CsF 
nCjH^Si ( OE t ) ^Thb, ^m^coimcotz 
«6i:, ^i='=5r<i:t i oioQ-cm 

^mitmAizii, -mity'jyy. 

4 5 V^RT/iif'Jh'-JUy ZtLh 

i:RB^$ix^v^. 

[002 1 ] 

( 1 0 0 O^iUtfOiH^i) i 
0 , 3fs:f6B^TfflV'>-2.iOl:® 
LT v%s . \,^<'oAxx)^m^£it-^m<'^m^izimbti 
x^^b, pB^i>^X'$>bimii-^y ^y^'Jzfy 
It, mzmmizmLx\,^b, 

mmt-^ , mz 7 -y ^lk$ iX7t:$:®a® tbi>l,zm\<^ 
■5><7)l:'S'ffl=5:t)Ol:li, a, co — i^'^^yji'—a—^^ 
4'j1‘7x>' (DHo(6T) , a, u> — V'^^y)V—a — 
^>:7f-5f7xi^ (DHa5T) 0)-b'X(3 

-7'h^i^rotVl^) -a6T*'-i-^ixS, 
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[0 0 2 2 ] 

X’ bM^ ^tii 

mizz '/ -y - u — n t'y y? ( k a 

tz — Li— Lovinger31 — 2 — 3) 

m^:mm-^Zbt^WZ:hh. ^thixhi'C^Mzi.t 

7^L>-1. 4. 5, 8f-h5;>;r;P,+ryMi^M 5 H, y- 
y9\y'y2. 3. 6. 

yhy-b'y2, 3. 6. 7^ S K25. 

<0io{i, 2oco-f 5 KM#t:IlI#§iX7".:455rV^L 1 2 

yyyi. 4. 5, s L'T'5> 

oa^*-C'* h b ^-f |J-C'J> h. ^tih ii±^^Tc7)mi¥ 

tg7i2res:»-r-sJ:o{c;vi.-s.. 

[0023] ilfl]:5rv§^K{3:, i^ix, 

mm±cr>^^g^^bbL^z. 

Slj 1 O^V'i L*<) 1 0 0 0 p P rncnmm 

■th fzMz , ^ , 

{^mmizmi±cos^mmb\^^oy)i±. 

yxjuKy-^y, 1.2, 4-h'J y^'oXy-^iyRx/ 

3 - ^ 7 i tLi> *L ^ ^x<3 

ix^o. ^73^'y>X{ir>b7-fe>'^*2|s:i:-r-l.'ft;^ 

^mx>-^^^WUizi±, hV yt3ny^;\^y 

[0024] *^ajy)7-VN'4 x«, 
4^#:sf«^-^tf0iiST\ ^coxo^^mmiinmizmt. 
X, ix:^'^m^<x>mmhyy'yxy<7)mmtnx'h 

t. {tibtll, ■ '{— ■ /jy'V (H. E. Ka. 

tz), '‘mmhyyyxiy4^i^btx<r)^-i^=Fm 
y^r-X^U ■ -y^'JTJU ■ y-^Xh'J { J . Mat 
e r. Chem. ) , ^7^, H3-§-, 369 ( 1 99 
7 ) : RX/X'i f--4--y?-/‘y(H. E. Katz) 
<3 , “ 51- 9 3'- S.I/--K 9 7 X ym^r^ hyyyx 
y” , 9^, ^^y K7' /:? • Ttx • 7t9 3'St/^4t9^;t 
7 X yX (Handbook of 01 igo — an 
d Polythiophenes) , T -i — ■ y ■{ -f- 
3 — (D. Fichou)^, ’7'C9— (Wiley) 
-VCH (1 999) i:mmcOZb) 
XarJgfiSt-f-^rD-bxlcfi:, '}yf-£< b i> loc?)*^, •!: 

C b RX/m^iz 1 >5r 

IZb^^is. y‘n-bXi^mz-thtziXy. 4^9 4’ SK 



O J; b 9 C i: t^mxhh , 

lo<75Sx Lvif^yo-feXli, 9— -'k*^<3 9— 

ru-bxx'h^, wmn<r>mM.Lfzy-v 

l=2rV^L«g^<0«15f§-ita$it, fzbt 

immmnzx^o, miE^ 

ti?>. ^^B^izmb. fzb tii^^mLfz^R, yx 
tuimvfzxxy-, 0 l^v»L 

Thh. im=bm^-r^rn. i^xti 

mz. Mmz-ti>zb*^mx'hh. '^fuci-o-c, r 
0 -feX^^*''K*$iX, mmmfi:>tt^XoXZ. y- 

s. 

[0025] S(~, P — 

^ziiKi.ii^xm^^wm’rhzbiMmx'hh, {-tzb 

Zif, X4 • YX>X^Xr (A. Dodabalapu 

r) <3. “^^hyyyxyi^-r^ximmw rxy 

y Y- • y y"/y X • yy—x XX-9V \ ■ Phys. 

Lett. ) me 9m. m2im. 4227 (199 
6 ) i^mXiZ b ) 4 b 

«*L ffl«HIS&mz:ffl».'T^$fXTV^S, il^OT 
FTESStclt^, 

[0026] 9 , W^zefi 

hiyXz~^h^ Zti^x>Mii. WM'^’^Zb'kMMLfzii 
<yyxh^. 
miRx/m2 

XTy-tx 

tz. y\JuKy-i£yRX/l, 2, 4 - F 9 ^ 0 D^>'-b' 

y ^ , ■<mimR.x/mmx h 9 A*?§?gT*gfc?f l , p 2 

05 ** i3«s L/i , mx>mmnx\i9KS‘nx>4^x>mi,mm<xi 
m\'^hX>X'hytz. 

[ 0 0 2 7 ] SM : XKlty 9 3 y ( 3 0 0 O^y^X 
h 9 y H-r 

( njg) y93y : T^:3df94 5 H (T^:3'!7/LF7 
L^tg^4t9 4 5 1 ^v^L2 

urnX'^m^ixfz^ yy'-yA • i 2 

00rpmT8%W/V r -X4^Dy-b F y?S?S*‘'3 
Xifyn— F, 1 3 0"CT^t;l^®<— :?, ^3 O^H 
UV)^§:$:^L) : J SRdf94 5 F' (y'x4xxr- 
/F^r9^-7AL3 04 6--K94 5 F'<59^^1 ^V'iL2a£ 
m, 1 4 0 0 r pmTS%W/V r-Xf-a^-feFy 

?§?S*'<3xh'y3-F, 1 2 0‘CT'l-;mra<-4') : 
S).5)V4sS i Oj/S iS^±04f9b'x;F7xy-;F 
(f^2 0, OOO^OTi^4i•'?*^r^^■f•2)f91=S:V^L2;u 
m<7)T;FF9 •y4-df9fc'x;F7x/— ;F, 1 200 rp 
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m-cs%^w/v-r-t h ) 

COO 28] 7 ■ymit^nfc'>y y. SP 

'j . yyyiiso 

‘CTi oi)-ra, ^yyy^cr>i% C3F,7C2H4S i 

(x^'y— /t'4'^ 1 • 2NHClc^5% 
?§?g(0. 2 5*>^'>U0. 

liv^i-f^zti^zx 0. :!^'Jy'yit-^tLfzyyyiiU-^m 
izijoyii-^m^tih , io^y>Vji'X.y^m^. yz9 y 

: S>i)V'i{i7;U5j-o 

T7'j ( m¥t^ 7 -y suyfu^ar 

7 2 2 . 2%S^<0**Sr 1 2 0 0 r 

pmTXb*>'7— 

C 0 0 2 9 ] hX\ hh 

i}^\:.ibt\^.^flfzmWL<X>0 . l^V-iLO. 3ml^,* 



0. tH^L2B# 

ra•C'§^^7t. ^l;®{±i^^h'-7'X7$riiLT, 

J: ^^777^rfflv^-C, yy^'o^W- 

0 . 

[0030] mnm i 
6 o”c± 1 o’c^c^3v^■r , 

t/7 •/S-fb*«i0Pf:fir(?)±{C. D H a 6 T$-itS$-ti- 

/c. mUimm<py>DHa6T 

OSUK, (t.LS)i>=5r<3) , # 

fJjS z" L 2: . 

[0031] 

[^1 ] 



(pp«) 




mmmm 


(cn’/V-sec) 




30 


Zl P I 


- 


0.005-0.1 


<0.2 


50 


T^n P I 


- 


-O.OOJ 


<0.2 


25 


y *€ n p I 


3N 722 


0,05 


2-3 


50 


T t D P I 


y V w, it ^ y 
( SJdWt- Y/Mt: ) 


0.003-0.005 


> 1 


50 


P P I 


y '•y Skity ^ > 
< 3j- •; zfyit) 


0.06-0.08 


> 1 


50 


y ^ 13 p I 


y y ;u h u 

K S' -7 V 




<0.2 


50 


SiOz/Si 


- 


Q.I 


<0.2 


75 


r ^ 3 p I 


y V IR <b S' ^ > 
(:<■•; o' y fb ) 


0.03 


2 



[0 0 3 2] mtm 2 

6 0^VM_7 OrtCiSkT, 4 0 0 r P mCOilSTk »/'' 

<'775'(7)}g?g*'i3j[iSass.L'^7 

tc, DHa STSrJta^itTb. ^ii^(:,CDWrAiZ':>V^X , 



[0033] 

[^2] 
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a II 



mm 


l$£ 


mmmm 


tl»S 

(co^/V-sec) 


nas^ 

mtmm 


ril'y 


SiO?/Si 


- 


<_0.17 


> !• 


hiiy 


SiO,/Si 


7 -y # ft ^ > 
( 3j- >J JVft) 


0,05-0.05 


> \* 


7DnV y 
ry 


SiGz/Si 




<0.02 


> !• 






7 7 5KftS/ 7 > 
ct u 7 v -(b ) 


0.03-0.04 


> !• 


hAjy 




I 


<0.03 


0.5* 


h!Hy 




1 7 -y ^ ft i' 7 7 

( ^ •; S’? ft > 


0.04 


>1“ 


H(riy 






<0.07 


0,5* 


my 


1* Vfc'-» 
7a /-JV 
SiOa/'Si 


7 7 * ft S' ^ 7 
( :i- •; 7vfb) 


0.06 


>1“ 


7auV y 
t* > 




3H 722 


0.03-0.04 


I’* 



b . ^ uz^mm 

(i-t^x Z cD^m^co 2 1 :5rV ^ L 2 

■ofz, 

[0 0 34] m&ms 

<?>':>< a, a, a-Ml7oah/P 

X>-4>i7)mStCL-C4 0 0ppin«0N. N’ -fc'X ( 1 
H, 1 H— -:b7:5'U>'- 1 , 4. 
5. 5 b'OvS?g$r#Mt*, 

0 0“Ctc?)<3*'t«6SDS4§i4/v;i^'J HT' 

/s i Oa*«±-c«L/^. 

Lfz, W^cr> \ cm^(r)mmK 

# t V ^ n - L/Cfiv $il 

*. . l<r^T^Uy.X\ 

x'M'^Ltzmminiimmto . o 7 c m^/vsThr, 
fz7P, 

[003 5] mmcr>m.m^ixx^^^\^mmi±. *$ti 

OO'ClCijV'T, 4 0 0 p p miO hyl^XVA'io, DHa 

i'M s FrVN'-f xtJDKu-4 ym 



figrf-xx/PT^yNM XC7) H L- . mmA- 

^L;t. f-xx;Ux>'NMX0|IS()6t|:5:W/LitJi, 1. 
7=Sri,''L0. IT'^boTt, y'- h 2 : 6 0 .-KyP b ^OKHT' 
f-xx;Ury'\-fxcoy— 0 O^-OUhcofl: 

5 KxyN'4 XC0'/—XIZ- 1 0 0X^/l-hi:£p 
iai-^ztizj:0, ±0 - 1 04-0UhS,I/±68-98 
rKyPbcoraT'tilTJarX^ -y-J-Lfw. 9 5 ;K/P b 

[0036] 

^ c i: tci: , '^m^iziii&comtm^^BMt^A^x' 
J>-5d . 

[01] hyyy'X:^ r PK-T0. 

[W-^cOUeej] 

1 0 y— v—x 

12 h'U"fy 

1 4 5 ^ — h®® 

16 

1 8 

2 0 
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